Prenatal administration of para-chlorophenylalanine results in suppression of serotonergic system and disturbance of swimming movements in newborn rats.
Postnatal development of the spinal cord serotonergic (5-HT) system and of swimming movements were studied in newborn Sprague-Dawley rats, in which the serotonin level in the central nervous system was lowered in the prenatal period. For this purpose, para-chlorophenylalanine (PCPA) (300 mg/kg) was administered intraperitoneally to pregnant mother rats on day 8 of gestation, followed by a daily injection of PCPA (80 mg/kg) from day 9 of gestation to delivery. The postnatal development of the 5-HT system in the spinal cord of the pups (PCPA-treated pups) born from the PCPA-administered mothers was markedly delayed during the period between PND 1 and PND 10 in comparison to that in the control pups born from healthy mothers. Postnatally, the control pups developed their swimming movements regularly through three distinct phases: forelimb dominant, forelimb and hindlimb well coordinated, hindlimb dominant. In contrast, in the PCPA-treated pups, swimming movements were disorganized during the period in which the development of 5-HT system was delayed. However, between PND 17 and 22 in which the 5-HT system developed to that extent observed in the control pups, the pups eventually developed swimming movements as observed in the control pups. These results suggest that the disorganized developmental process of swimming movements in the PCPA-treated pups is due to the possible failure in the prenatal and postnatal development of the 5-HT system and its target system in the brain stem and the spinal cord.